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LIGHTING KEYBOARD AND LIGHTING 
MODULE THEREOF 

BACKGROUND OF THE INVENTION 

5 

1. Field of the Invention 

The present invention relates to a lighting keyboard and lighting 
module thereof, and more particularly to a lighting keyboard and 
10 lighting module thereof which are low cost and easy for production. 

2. Description of the Related Art 

Referring to FIG. 1, a top view of a conventional lighting module 
15 for a keyboard is shown. The lighting module utilizes light-emitting 
diodes 102 as a light source, a pluradity of optical fibers 104 to transmit 
light which are arranged under the keyboard 106. The light-emitting 
diodes 102 are controlled by a circuit board to provide light beams 
transmitted by the optical fibers 104 to illuminate the keypads 108 of 
20 the keyboard 106. However, the use of optical fibers would increase 
the production cost. since the optical fibers are expensive. Moreover, 
the large number, tiny size and high-density arrangement of the optical 
fibers furthier increase the complexity and cost of the keyboard 
production. 

25 . 

Referring to FIG. 2, another conventional lighting module for a 
keyboard is shown. This lighting module utilizes an electroluminescent 



204 which is inserted into the module of the keyboard to light the 
keyboard. As shown in the figure, the electroluminescent 204 is 
disposed between an aluminum plate 206 of the keyboard and a upper 
housing 202 of the keyboard, wherein the aluminum plate 206 has a 
5 circuit board and a plurality of keypads 208 thereon. The keyboard is 
lightened by the light from the electroluminescent 204 through the exits 
of the upper housing 202. The keyboard may be lightened by the light 
from the electroluminescent 204 through the exits of the upper housing 
202 and the keypads 208. The use of the electroluminescent 204 

10 would increase the complexity of the keyboard production and keyboard 
components because the upper housing 202 and the keypads 208 must 
be redesigned or at least modified in order to accommodate the 
electroluminescent 204. The use of the lighting module shown in FIG. 
2 will also increases the complexity and cost of the keyboard production 

15 and further has drawbacks such as assembling and disassembling 
inconvenience. 

Thus it is necessary to provide a new lighting module and 
lighting keyboard to resolve the drawbacks of the conventional lighting 
20 keyboard set forth. It is towards those goals that the present invention 
is specifically directed. 

SUMMARY OF THE INVENTION 

25 It is therefore an object of the invention to provide a low 

production cost lighting keyboard and a lighting module thereof. 

It is another object of this invention to provide a lighting 
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keyboard and lighting module thereof which are easy to be 
manufactured . 

It is a further object of this invention to provide a lighting 
5 keyboard and lighting module thereof which are easy to assemble and 
disassemble. 

To achieve these objects, and in accordance with the purpose of 
the invention, the invention provides a lighting module of a keyboard. 

10 In one embodiment, the lighting module comprises at least one light 
source, a light guide having a light-scattering surface and a reflector 
disposing under the light guide. The light source is located on a first 
side of the light guide and the light- scattering surface scatters light 
beams from the light source. The reflector reflects the light beams from 

15 the light-scattering surface to illuminate a keyboard. In one 
embodiment of the light guide, the light guide has a thickness which 
decreases linearly from the first side of the light guide, and the 
light-scattering surface has a plurality of light-scattering protrusions 
having a density decreasing from the first side of the light guide. The 

20 lighting module can further include a second light source located on a 
second side of the light guide opposite to the first side of the light guide, 
and the light guide has a constant thickness, and the light- scattering 
surface has a plurality of light- scattering protrusions having a constant 
density. 

25 

The invention also provides a lighting keyboard. In one 
embodiment of this invention, the lighting keyboard comprises a 
keyboard and a lighting module disposed under the keyboard 
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comprising at least one light source, a light guide having a 
light- scattering surface and a reflector disposing under the light guide. 
The light source is located on a first side of the light guide and the 
light- scattering surface scatters light beams from the light source. The 
5 reflector reflects the light beams from the light- scattering surface to 
illuminate the keyboard. In one embodiment of the light guide, the light 
guide has a thickness which decreases linearly from the first side of the 
light guide, and the light-scattering surface has a plurality of 
light- scattering protrusions having a density decreasing from the first 
10 side of the light guide. The lighting keyboard can further comprise a 
second light source located on a second side of the light guide opposite to 
the first side of the light guide, and the light guide has a constant 
thickness, and the light- scattering surface has a plurality of 
light-scattering protrusions having a constant density. 

15 

It is to be understood that both the foregoing general description 
and the following detailed description are exemplary and explanatory 
only and are not restrictive of the invention, as claimed. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing aspects and many of the attendant advantages of 
this invention will become more readily appreciated as the same 
becomes better understood by reference to the following detailed 
25 description, when taken in conjunction with the accompanying 
drawings, wherein: 

FIG. 1 shows a top view of a conventional lighting module for a 
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keyboard; 

FIG. 2 shows another conventional lighting module for a 
keyboard; 

5 

FIG. 3 A shows one embodiment of a lighting keyboard and a 
lighting module thereof of the claimed invention; 

FIG. 3B shows another embodiment of a lighting keyboard and a 
10 lighting module thereof of the claimed invention; 

FIG. 3C shows another embodiment of a lighting keyboard and a 
lighting module thereof of the claimed invention; and 

15 FIG. 4 shows a notebook personal computer having a lighting 

keyboard and a lighting module of the invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

20 

It is to be understood and appreciated that the process steps 
and structures described below do not cover a complete process flow and 
structure. The present invention can be practiced in conjunction with 
various fabrication techniques that are used in the art, and only so 
25 much of the commonly practiced process steps are included herein as 
are necessary to provide an understanding of the present invention. 

The present invention will be described in detail with reference 
to the accompanying drawings. It should be noted that the drawings 
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are in greatly simplified form and they are not drawn to scale. Moreover, 
dimensions have been exaggerated in order to provide a clear illustration 
and understanding of the present invention. 



5 Referring to FIG. 3 A, one embodiment of a lighting keyboard and 

a lighting module thereof of the claimed invention is shown. In this 
embodiment of a lighting module of the claimed invention, the lighting 
module comprises a light source 306, a light guide 308 having a 
light- scattering surface and a reflector 312. In one embodiment, the 

10 light guide 308 has a thickness which varies linearly and the light 
source 306 is located on the thicker side of the light guide 308 ( wedge 
shape ) . The reflector 312 reflects light scattered from the 
light- scattering surface of the light guide 308 to lighten a keyboard 302. 
The light source 306 comprises light-emitting diodes or other light 

15 source. The light guide 308 comprises a light guide of a liquid crystal 
display panel, but not limited to the light guide used in a liquid crystal 
display panel. The reflector 312 comprises a reflective plate with a 
smooth and flat surface, such as a white plastic plate/ sheet. In one 
embodiment, the light- scattering surface of the light guide 308 

20 comprises a plurality of light- scattering protrusions 310 and the density 
of the light-scattering protrusions 310 varies with the thickness of the 
light guide 308. The density or number of the light- scattering 
protrusions 3 10 on the thicker side of the light guide 308 is smaller than 
the density or number of the light- scattering protrusions 310 on the 

25 thinner side of the light guide 308 so that the lighting module can 
generate a uniform illumination. FIG. 3A and 3B show embodiments of 
the light- scattering protrusions 310 having a shape of hemisphere. The 
shape of the light- scattering protrusions 310 is not limited to a 
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hemisphere, the light- scattering protrusions 310 can also have other 
shapes such as a cube. The light source 306 is controlled by a control 
circuit 314 which is formed on a printed circuit board. 



5 In another embodiment, as shown in FIG. 3B, the light sources 

306 are located on the two side of the light guide 308 and the density or 
arrangement of the light-scattering protrusions 310 is constant or 
uniform. The material of the light guide 308 comprises acrylic resin or 
poly(methyl methacrylate, PMMA) and other transparent polymer or 
10 materials. The light- scattering protrusions 310 can be formed by 
printing and injection molding. The control circuit 314 is controlled 
and powered by a switch ( not shown ) . 

In another embodiment, the thickness of the light guide 308 can 
15 be constant or non-linear. The density or arrangement of the 
light- scattering protrusions 310 can be constant or uniform, and the 
light sources 306 are located on the two sides of the light guide 308 as 
shown in FIG. 3C. 

20 FIG. 4 shows a notebook personal computer having a lighting 

keyboard and a lighting module of the invention, wherein the light 
source 306 is located on one side of the keyboard 302. FIG. 4 also 
shows a touch pad 316 and keypads 318. The lighting keyboard of the 
invention can be an independent keyboard device as an input apparatus 

25 for desktop personal computers or personal digital assistant devices or a 
built-in input device for a notebook personal computer. 

The invention combines a light source comprising light-emitting 
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diodes, a light guide and a reflector to form a lighting module which can 
be disposes on the backside of a keyboard. The lighting module is easy 
and convenient to assemble and disassemble. In one embodiment of 
the invention, the thickness of the light guide varies linearly and the 
5 light source is located on the thicker side of the light guide. The light 
guide has a light- scattering surface having a plurality of light- scattering 
protrusions to scatter the light beam from the light source. The density 
or arrangement of the light-scattering protrusions is higher on the 
thinner side of the light guide so that a uniform illumination can be 

10 generated. The light- scattering protrusions face the reflector and 
scatter the light beam from the light source to the reflector. The 
reflector reflects the light beam through the light guide into the keyboard 
and illuminate the keypads. In another embodiment, two light sources 
are located on the two sides of the light guide having a wedge shape and 

15 the density or arrangement of the light- scattering protrusions are 
constant or uniform. In another embodiment, the thickness of the 
light guide is constant and two light sources are located on the two sides 
of the light guide and the density or arrangement of the light- scattering 
protrusions are constant or uniform. 

20 

Other embodiments of the invention will appear to those skilled 
in the art from consideration of the specification and practice of the 
invention disclosed herein. It is intended that the specification and 
examples to be considered as exemplary only, with a true scope and 
25 spirit of the invention being indicated by the following clgiims. 
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